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(54) MANUFACTURE OF RARE EARTH MAGNET 

(57)Abstract: 

PURPOSE: To improve significantly the corrosion resistance of a rare earth magnet and to manufacture 
the product of the magnet, which is stable in quality in a long-term manner, by a method wherein hetero 
metal films are formed on one part or the whole body of the surface of rare earth transition metal alloy 
powder and thereafter, this powder is blended with a resin material to form into a compound and the 
compound is molded and magnetized. 

CONSTITUTION: Hetero metal films, such as an Ni film, a Co film, an Au film and a Pd film, are formed on 
one part or the whole body of the surface of rare earth magnet material alloy powder, such as Sm-Co, 
Nd-Fe or Pr— Fe rate earth magnet material alloy powder, by an electro-less plating method or the like. 
After that, this powder is blended with an epoxy resin material or the like to form into a compound and the 
compound is molded, magnetized and is formed into a rare earth magnet product of an arbitrary form. 
Thereby, the corrosion resistance of a rare earth magnet, which is used as the product, can be 
significantly improved. Moreover, a reduction in the manufacturing cost of the magnet becomes possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the rare earth magnet characterized by having carried out the 
combination compound of this powder to the resin ingredient, and fabricating and magnetizing it 
after forming a dissimilar metal coat in rare earth, a part of front face in the end of a transition-metals 
system alloy powder, or the whole. 

[Claim 2] Rare earth, a part of front face in the end of a transition-metals system alloy powder, or the 
manufacture approach of the rare earth magnet according to claim 1 characterized by the dissimilar 
metal formed in the whole being nickel or a nickel alloy. 

[Claim 3] Rare earth, a part of front face in the end of a transition-metals system alloy powder, or the 
manufacture approach of the rare earth magnet according to claim 1 characterized by the dissimilar 
metal formed in the whole being cobalt or a cobalt alloy. 

[Claim 4] Rare earth, a part of front face in the end of a transition-metals system alloy powder, or the 
manufacture approach of the rare earth magnet according to claim 1 characterized by the dissimilar 
metal formed in the whole being gold or a gold alloy. 

[Claim 5] Rare earth, a part of front face in the end of a transition-metals system alloy powder, or the 
manufacture approach of the rare earth magnet according to claim 1 characterized by the dissimilar 
metal formed in the whole being palladium or a palladium alloy. 

[Claim 6] The manufacture approach of a rare earth magnet according to claim 1 that rare earth, a 
part of front face in the end of a transition-metals system alloy powder, or thickness of the dissimilar 
metal formed in the whole is characterized by being below 10-micron meter. 
[Claim 7] The manufacture approach of a rare earth magnet according to claim 1 that rare earth, a 
part of front face in the end of a transition-metals system alloy powder, or the formation approach of 
the dissimilar metal formed in the whole is characterized by being an electroless deposition method. 
[Claim 8] The manufacture approach of a rare earth magnet according to claim 1 that rare earth and 
the end of a transition-metals system alloy powder are characterized by being a Sm-Co system, a Nd- 
Fe system, and a Pr-Fe system. 

[Claim 9] The manufacture approach of a rare earth magnet according to claim 1 that rare earth and 
the resin ingredient blended with the end of a transition-metals system alloy powder are 
characterized by being more than a kind of acrylic resin, epoxy system resin, nylon system resin, and 
polyamide system resin. 

[Claim 10] The manufacture approach of the rare earth magnet according to claim 1 characterized by 
carrying out resin coating on a front face after carrying out the combination compound of rare earth 
and the end of a transition-metals system alloy powder to a resin ingredient and fabricating and 
magnetizing them. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the resin bond mold rare earth magnet 
excellent in corrosion resistance about the manufacture approach of a rare earth magnet 
[0002] 

[Description of the Prior Art] In recent years, need is increasing the rare earth magnet by the 
outstanding magnetic properties to the small motors used for a computer peripheral device and a 
video camera, and many especially resin bond mold rare earth magnets (bond magnet) have been 
used from the ease of processing it. 

[0003] However, since a rare earth magnet tends [ very ] to have oxidized and rusted simply, it had 
the need for rustproofing. 

[0004] Then, impregnation, the approach of painting further, etc. are conventionally proposed in the 
approach (JP,01-286406,A, JP,03-99406,A) of coating a resin coat on the surface of a rare earth 
magnet, the approach (JP,62-294159,A) of forming a nitride, or resin. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in rustproofing by the aforementioned 
conventional technique, obtaining smooth front faces without a defect by which coating was carried 
out, such as a pinhole, had necessarily easily the technical problem that a rare earth magnet was 
corroded uniformly [ the property between each products ], and with time difficultly [ thickness 
quality control ] therefore. 

[0006] Moreover, since there were any approach and what has processing [ that it is difficult in order 
to process a magnet after processing shaping ] the whole magnet front face thoroughly depending on 
a configuration and it became the processing for every individual special make article further, 
mandays considerable in process, such as the method of the set of a product, an art, and printing, 
started, and the technical problem was economically large. 

[0007] This invention solves such a technical problem, improves the corrosion resistance of a rare 
earth magnet substantially, can produce the product by which quality was stabilized also in the long 
run, and aims at offering the manufacture approach of a remarkable cheap rare earth magnet also 
about process cost further. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a part of 
front face in the end of a rare earth magnet ingredient alloy powder, such as a Sm-Co system, a Nd- 
Fe system, and a Pr-Fe system, is formed, it forms dissimilar metals, such as nickel, Co, Au, and Pd, 
in the whole by an electroless deposition method etc., and this invention is characterized by an epoxy 
system resin ingredient, etc. combination compound-ization, and having fabricated and magnetized 
and consider as the rare earth magnet product of the configuration of arbitration after that. 
[0009] Furthermore, it is characterized also by coating with a resin coat the product which made the 
appearance and was fabricated. 
[0010] 

[Function] before carrying out a compound to a resin ingredient in manufacture of the rare earth 
magnet product in which is easy to oxidize and corrosion resistance is inferior according to this 
invention the condition of rare earth magnet powder - the front face - electroless deposition etc. - 
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- metals, such as nickel, Au, and Pd, or an alloy — forming — compound[ after that and ]-izing — it 
fabricates and magnetizes and considers as a product. Therefore, the corrosion resistance as a 
product can be substantially raised by covering with the metal the front face of a powder condition 
excelled [ metal ] in corrosion resistance in the process of this invention. 

[001 1] It enables especially the object by this invention although corrosion might occur easily by the 
pinhole of a coating coat, and peeling by the approach of coating after compound shaping with resin 
like the former since the corrosion resistance in a powder raw-material phase was secured to prevent 
corrosion and generating of oxidation, since each raw-material powder is covered by the 
anticorrosion coat. 
[0012] 

[Example] Hereafter, the detail of this invention is explained based on an example. 

[0013] (Example 1) Mean particle diameter forms a metallic film in the front face of the powder for 

the Sm-Co system magnet powder of about 120-micron meter by the wet process. 

[0014] First, after being immersed in 3% of the weight of a dilute-sulfuric-acid solution for 5 

minutes, pure-water washing for 5 minutes is performed continuously. Next, pure-water washing is 

performed in 1% of the weight of the 1st stannic-acid nature solution (sensitizing liquid) of 

chlorination for 5 minutes after immersion for 10 minutes at a room temperature. 

[0015] furthermore, for [ after being immersed in a palladium-chloride acidic solution (activating 

liquid) for 10 minutes at a room temperature 1% of the weight ] 5 minutes — still water — it was 

quietly immersed in inside and washing clearance of the superfluous activating liquid was carried 

out. 

[0016] Then, a nickel coat is deposited on a powder front face by being immersed and often stirring 
this magnet powder to the inside which heated the electroless-nickel-plating liquid of the 
presentation continuously shown in a table 1 to 70-degree Centigrade. 
[0017] 
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[0018] This electroless-nickel-plating liquid carried out automatic addition of a nickel sulfate, a 
reducing agent, the sodium-hydroxide water solution, etc. so that it might always act as the monitor 
of nickel concentration, the PH, etc. and might become proper conditions. 

[0019] In this plating processing, the electroless deposition liquid used to 1kg of magnet powder was 
about 301. The processing time in electroless-nickel-plating liquid could adjust the plating film 
coverage on the front face of powder, and it formed the nickel coat of about 2.0-micron meter by 
performing electroless nickel plating for 1.5 hours in this example. 

[0020] This SmCo system magnet powder is mixed with Nylon 12 resin, and it is made the 
compound of magnet powder 60 volume %, and considers as a product by magnetizing the 
components for motors at production and the last with injection molding. 

[0021] When the corrosion resistance test in 90% ambient atmosphere of humidity was performed 
40-degree Centigrade by the comparison with the object which fabricated this product with magnet 
powder without the conventional nickel coat, as for the conventional product, corrosion and 
generating of rust were seen in initiation 2-3 hours. Moreover, although pinhole-rust had also 
produced the object which coated silicone resin 48 hours after initiation, what is depended on this 
invention did not almost have corrosion and generating of rust after one week. 
[0022] (Example 2) Mean particle diameter forms a metallic film in the front face of the Nd-Fe 
system magnet powder of about 60-micron meter. 
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[0023] After performing activating by the palladium-chloride acidic solution to sensitizing by the 1st 
stannic-acid nature solution of chlorination, and a degree by the same approach as an example 1, a 
golden coat is deposited on a powder front face by being immersed and often stirring this magnet 
powder to the inside which heated the non-electrolyzed liquid gilding of the presentation shown in a 
table 2 to 75-degree Centigrade. 
[0024] 
[A table 2] 
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[0025] This non-electrolyzed liquid gilding carried out automatic addition of a gold cyanide 
potassium, a reducing agent, the potassium-cyanide water solution, etc. regularly so that it might 
become proper plating conditions. 

[0026] In this plating processing, the electroless deposition liquid used to 0.5kg of magnet powder 
was about 101. The processing time could adjust plating thickness and it formed the golden coat of 
about 1 .0-micron meter in the powder front face by performing non-electrolyzed gold plate for 2 
hours in this example. 

[0027] this Nd-Fe system magnet powder — an epoxy resin — mixing — the compound of 95 % of the 
weight of magnet powder — carrying out — compression molding — the product of the configuration 
of arbitration — production and heat hardening — it magnetized and, finally coating was performed 
for fluororesin on the product front face. 

[0028] When the corrosion resistance test in 90% ambient atmosphere of humidity is performed 60- 
degree Centigrade by the comparison with the object which fabricated this product with magnet 
powder without the conventional golden coat, and coated fluororesin still more nearly similarly, 
although corrosion and generating of rust were seen three days after initiation, the conventional 
product What is depended on this invention does not almost have corrosion and generating of rust 
ten days after, and was able to raise corrosion resistance further in combination with resin coating. 
[0029] (Example 3) Mean particle diameter forms a metallic film in the front face of the Sm2-Col7 
system magnet powder of about 100-micron meter. 

[0030] After performing activating by the palladium-chloride acidic solution to sensitizing by the 1st 
stannic-acid nature solution of chlorination, and a degree by the same approach as an example 1 , a 
nickel coat is deposited on a powder front face by being immersed and often stirring this magnet 
powder to the inside which heated the non-electrolyzed cobalt plating liquid of the presentation 
shown in a table 3 to 70-degree Centigrade. 
[0031] 
[A table 3] 
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[0032] This non-electrolyzed cobalt plating liquid carried out automatic addition of cobalt sulfate, a 
reducing agent, the sodium-hydroxide water solution, etc. so that it might always act as the monitor 
of cobalt concentration, the PH, etc. and might become proper conditions. 

[0033] In this plating processing, the electroless deposition liquid used to 1kg of magnet powder was 
about 201. The processing time in non-electrolyzed cobalt plating liquid adjusted the plating film 
coverage on the front face of powder, and it formed the cobalt coat of about 2.0-micron meter by 
performing plating for 1 hour in this example. 

[0034] This Sm2-Col7 system magnet powder has lessened Co concentration 2% from usual, 
performs diffusion process after plating for 350-degree Centigrade and 1 hour, and enabled it to 
acquire proper magnetic properties. 

[0035] It mixed with Nylon 12 resin, and was made the compound of magnet powder 70 volume %, 
and coating of fluororesin was performed by electrodepositing the components for motors to a bill- 
of-materials side after production and magnetization with injection molding. 

[0036] When the corrosion resistance test in 90% ambient atmosphere of humidity is performed 60- 
degree Centigrade by the comparison with the object which fabricated this product with magnet 
powder without a cobalt coat, and coated fluororesin still more nearly similarly, although corrosion 
and generating of rust were seen four days after initiation, the conventional product What is 
depended on this invention does not almost have corrosion and generating of rust ten days after, and 
was able to raise corrosion resistance remarkably. 
[0037] 

[Effect of the Invention] Like, before [ which was described above ] carrying out a compound to a 
resin ingredient in manufacture of a rare earth magnet product according to this invention Metals, 
such as nickel, Au, and Pd, are formed in the front face by electroless deposition etc. in the state of 
rare earth magnet powder. Compound-izing and by fabricating and magnetizing and considering as a 
product after that By covering the front face of the magnet powder condition which is easy to be 
corroded with the metal excellent in corrosion resistance, corrosion resistance was able to be 
substantially raised as compared with the conventional magnet product. 

[0038] Although corrosion might occur easily by the pinhole of a coating coat, and peeling, since 
each raw-material powder is covered by the anticorrosion coat, the object by this invention excels 
[ approach / of coating a product with the resin which is the conventional anticorrosion improving 
method ] in the effectiveness which prevents corrosion and generating of oxidation. 
[0039] Moreover, since it becomes processing of each also in process in the case of resin coating, 
manday increases, but in this invention, since batch processing is possible in a raw-material phase, 
economical effectiveness will also become large. 

[0040] In addition, if a coat becomes thick too much, while affecting the magnetic properties as a 
product, thickness of a metallic film was used below as 10-micron meter, because the processing 
time of coat formation turned into long duration remarkably and became severe as an actual target's 
production cost. 
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